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202 PROBLEMS AND SOLUTIONS 

389. Proposed by frank B. MORRIS, Glendale, Calif. 

A man is at the southeast corner of a section of land and wishes to walk to the opposite 
corner in the least possible time. A circular track with a radius of 1/ir miles is located in the 
section tangent to the west line at a point 120 rods from the south line. Conditions are such that 
he can walk at the rate of 4 miles an hour inside the track and 3 miles an hour outside the track. 
What course should he choose and how long is it? 

MECHANICS. 

When this issue was made up, no solutions had been received for numbers 
274, 277, 279, 287, 291, and 292. 

311. Proposed by B. 3. BROWN, Student in Drury College. 

A particle oscillates in a straight line about a center of force varying as the distance, and is 
subject to a retardation k X (vel.) 2 . If a, b be two successive elongations, on opposite sides, 
prove that (1 + 2ka)e~^ ka = (1 — 2kb)e 2ki . What form does the result take if a is infinite? From 
Lamb's Dynamics, p. 299, ex. 14. 

312. Proposed by C. N. SCHMALL, New York City. 

A ball of elasticity e is projected upward from a point on an inclined plane, so that after its 
first contact with the plane it rebounds to its starting point. If $ be the inclination of the plane 
to the horizontal, and f the angle made by the line of projection with the inclined plane, show 
that 

cot <j> cot ^ = e + 1. 

313. Proposed by CLIFFORD N. MILLS, Brookings, South Dakota. 

A heavy extensible wire of length c and of constant cross-section w, and density k, is suspended 
by one end and hangs vertically. If e is the coefficient of elasticity, show that the length of the 
wire when stretched will be c(l + ekgw/2). 

NUMBER THEORY. 

When this issue was made up, no solutions had been received for numbers 
188-9, 191-2, 196, 200, 205, 208-9, 211, 214-15, 217, and 219. 

232. Proposed by E. T. BELL, Seattle, Washington. 

If F(x) is any function of x which vanishes with x, and which, for < | » | < 1 1 1, can b& 
expanded in an absolutely convergent series of positive powers of x, show that a function /(») 
may be found, essentially in one way only, such that 

f*\F{x)dx= -log £ a-p) c 

and find the form of /(n) explicitly in terms of the coefficients in the expansion of F{x). Hence, 
as particular examples, expand (when possible by this method) e x as an infinite product, and 
show that 

1 oo / 1 \(l/n)^(n) 

where p(n) is the totient of n. 

233. Proposed by V. M. SPUNAR, Chicago, Illinois. 

Solve in rational numbers x 2 + y 2 = a 2 , xy = m/n, where m and n are integers and relatively 
prime to each other. 

SOLUTIONS OP PROBLEMS. 

ALGEBRA. 

424. Proposed by S. A. JOFFE, New York City. 

Sum the series 

(:)-r: , )G)+C: , )a)-(": , )G)+-+<-<.-') 

and consider the cases i = a and i > a. 
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